The observations have been tabulated. In the 5 of these cases, the prolapsing mitral leaflet syndrome was clinically identified.
The remaining 9 cases had clinical findings suggestive of papillary muscle dysfunction.
Prolapsing mitral leaflet syndrome: Recurrent palpitations and chest pain were leading symptoms in 5 cases with prolapsing mitral leaflet syndrome, whereas dyspnea was complained of frequently in cases with papillary muscle dysfunction.
All the 5 cases with prolapsing mitral leaflet syndrome had late apical systolic murmur, with postural intensification of the murmur on standing, which became pansystolic. Systolic click was identified in 3 of the 5 cases with this syndrome, and this click in 2 moved earlier in position and remained audible on standing. Arrhythmias were recorded in these 5 cases. VPCs were recorded at rest and sometime or other. Showers of VPCs were brought on after exercise testing in all of the 5 cases. Paroxysmal atrial tachycardia was recorded at rest in one out of the 5 cases and was induced on exercise in the other. The left ventricular angiography demonstrated mild mitral regurgitation in 2 of the cases of prolapsing mitral leaflet syndrome in whom it was performed. A study of abnormality of muscle kinetics was not possible under the circumstances.
Papillary muscle dysfunction: The 9 cases of papillary muscle dysfunction had soft Grade-I, II, or III pansystolic apical murmur and 2 of these had ejection click. No postural intensification of murmur was noticed. Paradoxical systolic pulsation of the cardiac apex was noted in only 1 case. The S3 gallop and the S4 gallop were heard in 3 of these cases with papillary muscle dysfunction. No cases in this group had arrhythmia at rest or on exercise.
DISCUSSION
We have reported interesting cardiovascular abnormalities in Ehlers Danlos syndrome.3),4) The papillary muscle dysfunction occurring in Ehlers Danlos syndrome is described here. The clinical presentation, physical examination, radiologic and ECG methods of investigation facilitated the diagnosis of papillary muscle dysfunction in 14 cases; of which a distinct clinically recognizable syndrome of prolapsing mitral leaflet was observed in 5 cases. In an earlier study, we have presented the identification and clinical manifestations of such a syndrome.7) Reported studiess8)-14) on Ehlers Danlos syndrome do not describe papillary muscle dysfunction. Barlow and his associates,15) Hancock and Cohn,16) and Gooch et al6) have presented detailed analysis of cases of prolapsing mitral leaflet syndrome in other conditions. Clicks and murmurs: Many patients with late systolic murmur at apex have been observed to have mild late systolic mitral regurgitation along with prolapse of the mitral leaflets into the left atrium.15),17),18) Available review of the literature on prolapsing mitral leaflet syndrome reveals over 300 cases. Palpitations, late mitral regurgitation, tendency to arrhythmia on exercise, postural intensification of systolic murmur often becoming pansystolic, clicks, and presence or absence of left ventricular asynergy are described as some of the outstanding features. In the present study of Ehlers Danlos syndrome the murmur was late systolic in 5, and pansystolic in 9. As described by Gooch et al6) and Dinsmore et al,10) the murmur may be midsystolic, pansystolic or late systolic in timing in cases of prolapsing mitral leaflet syndrome. Characteristic clinical features of this syndrome as observed by us in an earlier study7) and during the present study were the postural intensification of murmur in standing and the murmur often becoming pansystolic. The clicks are also heard frequently in this syndrome. If the click remains audible on standing, it always moved into an earlier position as described by us in the previous study.7) Acute shrinkage of heart on standing probably renders the lax chordo papillary support even more redundant and brings the movement of maximal valvular prolapse earlier into systole.20) This may be the possible cause of this clinical syndrome observed in Ehlers Danlos syndrome, which is an inherited connective tissue disorder and may have congenital disturbance in muscle kinetics as seen in Marfans syndrome or Turner syndrome, wherein prolapsing mitral leaflet syndrome has been already described.3) Cardiac arrhythmia: In 5 of the cases of prolapsing mitral leaflet syndrome , exercise testing brought on or aggravated arrhythmia . This was found to be a useful way, though not unique for this condition , in identifying such a syndrome. No dangerous arrhythmias were observed by us on exercise testing . Gooch et al6) observed in the series of 24 patients with prolapsing mitral leaflet syndrome that immediately after exercise, 5 subjects had rhythm disturbances which were more than the preexercise arrhythmia .
No patients with the cardiovascular abnormality in the cases of Ehlers Danlos syndrome died suddenly and all are alive till this date . Familial pat-tern was noted in these cases in the present study. Two of the 5 cases of Ehlers Danlos syndrome with prolapsing mitral leaflet syndrome were in one family and were related as brother and sister. Three of the 9 cases with papillary muscle dysfunction were in the other family of Ehlers Danlos syndrome and were related as brothers and sister.
Predilection for the female subjects and familial pattern of prolapsing mitral leaflet syndrome have been reported by Gooch et al. We did not observe any predilection for female subjects with prolapsing mitral leaflet syndrome in the present study and in the one earlier reported .7)
Other features: Mild chest deformity was seen clinically in 5 and radiologically in 2 of the cases with papillary muscle dysfunction. It is unlikely that this type of mild chest deformity could have been responsible for the cardiac murmur observed in the present cases.
Numerous skeletal anomalies of the chest along with idiopathic dilatation of the pulmonary artery and minimal left atrial enlargement have been noted by Gooch et al6) in cases with prolapsing mitral leaflet syndrome. Fontana et al21) described normal chest films in 21 of their 30 cases. We observed no cases with idiopathic dilatation of the pulmonary artery in cases with papillary muscle dysfunction in Ehlers Danlos syndrome. Cardiomegaly was noticed in only 3 of the cases with papillary muscle dysfunction out of these 14 cases. Other congenital anomalies associated with prolapsing mitral leaflet syndrome have been Marfan syndrome and Turner syndrome.6) Ehlers Danlos syndrome is also a congenital connective disorder and perhaps have a common origin in a primary congenital disturbances of muscle kinetics. It is this congenital disturbance in muscle kinetics in this inherited connective tissue disorder, that may have some role to play in causation of the papillary muscle syndrome observed in our cases, although we have not performed critical studies to study this in our cases. Ehlers et al17) observed abnormal contractions that altered the internal contour of the left ventricle during systole. Jersaty22) and Gooch et al6) noted an inferior wall indentation in his patients on ventriculography. Large mitral annulus with secondary abnormal systolic protrusion of the leaflets have been noted by Leachman et al32) in the cases of prolapsing mitral leaflet syndrome. The cause of leaflet protrusion is not clear according to Gooch et al6) but the ventricular dyskinesia may have contributed to the changes in the chordae tendineae, papillary muscle and valve motions.
Further investigations in these cases of Ehlers Danlos syndrome might elucidate the cause for the prolapsing mitral leaflet syndrome and papillary muscle dysfunction. However, it is interesting to note that this form of papillary dysfunction does occur also in Ehlers Danlos syndrome as a rare form of cardiovascular abnormality.
